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USE - Used for a digital still camera, notebook-type personal 
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ADVANTAGE - The characteristics of a light emitting device is 
improved without affecting the characteristics of thin film transistor, 



by providing an organic compound layer comprising an electron transport 
layer between the anode and cathode. 
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the light emitting device. (Drawing includes non-English language text). 

Anode (102) 

Organic compound layer (103) 
Cathode (104) 
light emitting layer (112) 
Separately layer (113) 
Electron transport layer (114) 
pp; 32 DwgNo 1/16 

Title Terms: LIGHT; EMIT; DEVICE; DIGITAL; STILL; CAMERA; MOBILE; TELEPHONE 
; ORGANIC; COMPOUND; LAYER; COMPRISE; LIGHT; EMIT; ELECTRON; 

TRANSPORT; 

LAYER; ANODE; CATHODE 

Derwent Class: L03; P85; U14; W01; W04; X26 

International Patent Class (Main): H05B-033/22 

International Patent Class (Additional): G09Ft009/30; H05B-033/14 

File Segment: CPI; EPI; EngPI 



1 



DIALOG(R)File 347:JAPIO 

(c) 2004 JPO & JAPIO. All rts. reserv. 

07674705 

LIGHT EMITTING DEVICE 

PUB. NO.: 2003-168567 [JP 2003168567 A] 
PUBLISHED: June 13, 2003 (20030613) 
INVENTOR(s): NISHI TAKESHI 

SEO TETSUSHI 
APPLICANT^): SEMICONDUCTOR ENERGY LAB CO LTD 
APPL. NO.: 2001-367497 [JP 2001367497] 
FILED: November 30, 2001 (20011130) 

INTL CLASS: H05B-033/22; G09F-009/30; H05B-033/14 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a light emitting device of which, the 

injection characteristics of electron emitted from a negative electrode is 

improved as same as the case of using previously used materials like alkali 

metal or alkali earth metal, without influencing the characteristics of a 

TFT. 

SOLUTION: As a donor level existing between respective lowest unoccupied 
molecular orbital (LUMO) levels can be formed between a negative electrode 
and an organic compound layer, the injection of electron from the negative 
electrode and the transmission of injected electron can be efficiently 
carried out by doping an organic compound functioning as an electron donor 
(hereinafter referred to as donor-natured molecule) in an organic compound 
layer contacting with the negative electrode. As excessive loss of energy 
accompanied by the movement of electron and transmutation of the organic 
compound itself do not cause any problem, an injection characteristics of 
electron is improved and reduction of driving voltage is realized 
regardless of the work function of the negative electrode material. 
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mtz^xit. ^i^ig2 l l \,$mM£ts.2>£o\zM 

-=tz\-rr. mimmm mm) 21111 



Sl/K mSS$W/!3 T F T 2 2 2 H p^-*-*JU 

[0058] s rc. m 1 onm mm) 2 1 1 osssc. 

i5<fctf§2igg2 0 7^£ffioT*6»J12 0 9&m&L2tl 

z. -a\z. micDnm mm) 2 1 1 ±izm®{t&%om 

2 1 3#J£fiJc£n. -t©±tC. igiiii.l20«g2 
1 4&&f&-r2>Z\ii\Z£.0 5£ytm z F2 l 5£S£ji£Si*-.5> 

(&S) 2 1 4#7fc&j®tt£Wf «.J;ptfgJ5E-r-5^S 
3^**Ct3ft»6. S2©fg mm) 21411 ft (nl 

[0 0 5 9] **iS(D^t43tiT«. m2COmm (f& 
S) 2 1 4*^Si§tt^#-r-5Ct*^*^b^g2 
1 3l:*W*t UTWff^lcJ;O^Ufc^di. $2 

©m® (&«) 2 i 4fiijd^m»^n^±ffimst^jtt 

[0 0 6 0] SfclC, 02 (A) -CtS"KLfcf£3fcg@<Z>fg 
**?££ttS3lHF*lje£:3frvrB2 (B) £fll<,>Tf£ 

mizwtwtz. mz. &mit-&y>mtz{B.ft?mit£i'to& 

[0 0 6 1] III 1 CDS® (I^H) 21111 j&ftte<D& 

mt-&®miz,i:r)M&.2nz>. xmmcoi&mizts^T . 

HSl<Dii& (|©«) 2 1111 0 2 (A) T^UfcJ:? 
!C*iS«lfflIfflTFT2 2 2 tmrnftlCS^StlfcttllT 

^'J>y&lC<t O 1 2 0 nm©KfTMSn5. ^ 

[0062] ^lt, ^i ©«s mm) 2 1 1 JLKW 
mt&mm2 1 3^^$ti?>3&<. «!j«6{ci^gA^ojE 

?LrottAtt^(S]±^-B:S^^SrWTl.jE?LaAS2 3 1 
*^fi£^n-i>. jE3=LaA^2 3 1 £ 

IT. «7^n->7^> (J^T. Cu-Pci*t) 

3 o nmvmm-zmmmz*. vf&m-rz, 

[0 0 6 3] ^»ciE7Lliiiltt«Cgnfc«»JC«k0iEJLtl 
it^2 3 2fiWl£2tlZ>. uuT«4, 4'-t*X [N 
- (1 —TV^-M -N-71'^-757] -t'7i 
(JWT> a-NPDtit) ^4 0nmOSftI 

[0 0 6 4] -jK\Z3tym2 3 3*^B£^tl-&. **JS<D 
E^TH %^g2 3 3tC*5^T, iETLiS^ff^ 
fg^<£ii;-5. ft*. 5g#g2 3 3H IE?L^2H± 
h^i|s»t LT4. 4' -/i)M'/-JP-t'7i 

itwh'jx (2 -^x-;utru >=>) -tux^a 

(JWT. I r (ppy) t*Jc^3g-r-5C 
tl:<fcf)3 0 nmCgfTfSItS. 
[0 0 6 5] yny + >y®iLXfc«gg-r-5 

(2 3 4) ^firr-a. 7D 7 =f>yi,!:U 



23 

-c, 5z?ttm2 3 3 \z&xzntcJEHtfftmm\ (2 3 

5) S-iiO&tfTlgStCfiJjtLTLjfc ?Z.t\Z&K>ft& 

*Sli£cD^mT«^gII (2 3 4) tL 
T/fy*a.7n-f> («T. BCPiSt) SlOnra 

[0 0 6 6] flT. «^HM@iLTfe^|g-r-S^S6 
SI (2 3 5) «:Jgfig-rs. ft-gijfl (2 3 5) 1C 

n-s. **ssco)gii-c«, ftmmi (235) tuA . 
rz. #gfun (235) . *5«t^st^n 

(2 34) a*. &ytm-?(0*irVTV>mi8&lZJ:Z>x.* 

coo67] mmzmirfcmm 23 6 ^^r-s c i \z 
ft*. n z Ffcmm2 3 6\t. mm*, (di) ~ (D7) 20 

3 6 £ LT. 3,3',5,5'-Tetramelhylbenzi(line (SIT. 
TMBiSt) LA 1 q, ££5 nm<DmmT'&M^~§r 

[OO 6 8] ^!C^@t/j:^m2©mg2 1 4 
tl-S. *^j6g<D^tCt5tiT. ^2©«S (^g) 2 1 

4 tt^HMfc^feg 2 1 3T^i;fc7tS-Sjiii$1i-^^ST 

&ze>-e&K&z&?2,mmT'&f$.isn2>. 12 
©is (^ffi) 2 1 4tt. n^mmvc^mmi 1 31c 30 

^ (Al) &2 0nm©lft*lfiEt > ^2CD«g 
(&g) 2 1 4 £J£j6£f-5. 

[0 0 6 9] &*5. **5S<D^|gT«. BigKiStt-Sg 
®^Sr4 0%«±fi|«-rSfc«)t 1 0~3 0nmggCD 
®SfKt?JgfSTS^ttLfc^ IBfcS&<LT<!>fMI&+ 
^t?gjgs?S£4 0 5S«±««-r-5d<!:7iSBT»g^ 

[0 0 7 01 i£t>\Z. **«sco^sgco^«tig*wr^ 40 

T@3€rfflHTia^T-5„ 

[007 1] 02 (B) tmmiztHKDnm (mmy 3 
out &yt&<D&mit'&%mzj: oMf&znz. 
u ^icd«« mm) 30 i±izm^tx^mit^ 
fei3 0 2it 02 (B) nzmtzo. iE7imm.m3o 

3. ?i3ti3 0 4, #8§@ (f^UlI) 3 0 5. fci 

^eii3 0 6 toimmmmfrztez. ;c 

XttiEjFLIiMg 3 0 3. *5«fctf5g3fcB 30 4 iCJSfl-^a* 50 
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[0 0 7 2] lEJLffi$km3 0 3te. PEDOT (poly 
(3.4 - ethylene dioxythiophene)) i#UXf 1/>X)1' 
*>Wl (W.T. PSSiiT) 

ffij. #'J7-'J> (£(T. PAN I tjFt) LissO; 
VXJl*>m (&.T. CSAtft) t«r^fflViT^ 

& -5 d t tk zmm t l t^ss l tzmmmz x > n 
- hmz&omifiVTf&mTz. tas. ^mmommT- 

I ttiEatll 303iLTPEDOTRtfPSS)!i»5a: 
3 0 n mcoBtjPTJgfifc-r-S. 
[0 0 7 3] S3tl3 0 4l:H *'J/^:7x- 

U>lf^>&. 7pU/t^7x-U>^. *'JW7i 

[0 0 7 4] 3t?U/^7ir U>tf~ U->^C9««t b 

t*— I'XpoIyfo-phenylene vinylene)) (EkT. PPV 
t^-r) . #«J (2- (2* -X^;P-^y + i» - 
5-^h^-l, 4-7xrl/>f"l/» (poly [2- 
(2' -elhyIhexoxy)-5-iDethoxy-l, 4-phenylene vinylen 

e]) (&.T. MEH-PPViit) . ^feco%>t^* 
£*l-S#>J (2- (v7;^ + ->7i-M -1.4-. 

7izl/>t'r|/» (po I y [2- (d i a I koxyphe ny 1 ) - 1 , 4-p 

henylene vinylene]) (UT. ROPh-PPVti 

T) ^fflUSCi^Tf?.. 
[0 0 7 5] #V/t?yx.-l>->m<Dttm£VT\t. V 
6*15*1) (2, 5-S?7jm*->- l, 4 

"7i-l/» (po 1 y (2. 5-d i a 1 koiy-1 , 4-pheny 1 ene) ) 
(«T. RO-PPPigf) . tfij (2. 5-v"v* 

V + v'-l. 4 -7x"|/» (poly(2, 5-dihexoxy-l,4 

-pBenyIene))^$rfflti^^ 

[0 0 7 6] #U^^-7ac>«(D**^iLTtt. 
^fefgft^tf'&nSTtfy (3-7)l4*f*7x» (p 
oly(3-a!kylthiophene)) (J&(T. PATift) . ^ U 
(3-A+j/;i<ft7i» (poly(3-hexyllhiophene)) 
(&.T. PHTtit) . (3-lsi?W\*rls)\,J- 
t7x» (poly(3-cyclobexyllhiopbene)) («T, P 
CHTt^t) . (3-->^D'\4 i v';i'-4-^^ 

7i» (po I y (3-cyc I obexy 1 -4-me 1 by 1 1 b i opben 
e)) (HT. PCHMTt$f) . #U (3, 4-^^ 
i7 D^y^t7i» (poJy(3,4-dicyc)obexy]thio 
pbene)) (KT. PDCHTiit) . [3- (4 

-t^W7iZJM -^7i>] (poly[3-(4oclylp 
henyD-thiophehe]) (g^T. POPTi^t) . 
[3- (4 -^-^^;P7ac-;P) -2, 2fft7i 
>] (poIy[3-(4-octylphenyl)-2,2-bitbiophene]) (£4 
T. PTOPTtif) m-&m^Z>C£tfT?%2>. 

[0 0 7 7] 7$'J7)l*U>%k(OittmiilsT 
it. W-&ftl>tfime>?l2>7$iJ (9, 9-^7^+;P7;P 
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7t-U» (poly(9, 9-dialkylfIuorene) (SAT. PDAF 
£.7jk?) , #'J (9, 9 -VXZ^lVDVlrUy) (pol 
y(9,9-dioctyJfluorene) (£TF. PDOFtit) 

[0 0 7 8] fcii. £*ie>©*m»±. #tt»«Kl:»Fff$ 

MP (N-*^JU- 2 -bfD'J H» . ^X^JlolA'* 10 
=^->H. ->^D^\^u-y>. THF (fh 

[0 0 7 9] &43, *mffi<D&m-Clt. 5§7tS3 0 4 t 

tr>3-hS(r«ko^*LT. 8 o nm<nmm\zm^.-r 

[0 0 8 0] 5^13 0 4±K#gtB (S^M 

Jl) 3 0 5 £«J5)cT-5. &4b\ ^l^-ett»ilS3 0 5£ 

^^T^»fefC«fct) 4 0 nmCDMiPT^-TS. 20 

[008 i ] ^\zm=?&Mm 3 0 6 £ j^ssr-a c <t t «t 
oaiigsit ti.tffifk^»i3 0 2^t5. & 
43, c^Tt>0 2 (b> £mm\znT&mm3 0 6iiv 

TTMBtA 1 q,t&5nm©HfTSltn^t 
[0 0 8 2] ««IC^2 0«® (IS®) 3 0 l-hmfc* 

o*s (Kts) 3 0 7it 02 (b) -cmrnvtzm-Bt 

fsimiZ2 0 nm©A 1 cDWSKck 9 JE5f&£*l-5. 

[0083] [*jg«^3] *mm<D&WiT'\z. mm 30 

££-5fc<DC-pV>T0 4£m>T5»<PTr-5. &43. 0 4 

(A) fi^3tS^wa^gB©»f®«jgT:* 0 . 0 4 

(B) «. ftytm^eim^mmiz-z^TTjiLtt&n-TrSb 
z>. mtt&iizit, nffifflwmTFTtnm.miz&mzn 
tz-i5<omm\zi$h. mmit&y>m$:&;/uT-mm2nfc 

[oo8 4] ^*5, *mme>&mizi5vz,?tftmw>bm: 
m<z>mm2 izmm\zm^ummTFT4 2 2Rz*x-r v 40 

?>^fflTFT4 2 1 £S1£4 0 1 ±Cf LT^5*«, 
**SgO^MO^-&JCliSSit$!lffllfflTFT4 2 2ttn^ 

[0 0 8 5] S8St©lffllffl T F T 4 2 2Rtf7.-Y y^>ff 
fflTFT4 2 1 ^IoTMSnfcIK«S»i4 0 8± 
ICH l^PIT FT 4 2 2 (DV-X®«4 0 3 iS 
m.&)\z&WtiSi\fzMm4 0 7 . fe.tt;f : K>iJS4 0 
4 <t«mMC^^tirc^ 1 <D«@4 1 1 tfm-t*>tlT 
&43. *lligO^Si{:fetiTf±, MIOSIS 4 1 
1 \tf§;m£:ZzZ>£v\ZM&c.2nT^Z. t^T. SIlO 50 
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mm (mm) 4int ^tL.T^Hgri>tt^i 

&*5. sgioms (iss) 4 i i 

[0 0 8 6] ^lOfS (&£&) 4 1 1 ±iZ&m 

©iS4 l 4*mfctz>z.}i\z&r)5£ftm z i-4 1 5£SS 
fiSS-frS £-5. 75:43. *HJjSOi^TH SI 2 

Cii (R&@) 4 1 4^S®l4^*r-r-5«t5lr^fi£T 

5^*^sc:<h^t), f^2<Dmm (mm) 4i4it 

[oo8 7] *mm<Dmm\z&^T\t. m2<vnm m 
g) 4 i 4izmmmmm&m^2>z\tfrt>&mit'&%im 
4 i 3t;*3it^^^ vyonte&\z£.r)£.\:tci£t>^ m 
2<omm mm) 4 1 4ma^m^ti^±mmttmm 
tuz. &43. **ifi(D}gsg{i*uTt4. &iv>mm 

mm) 4 1 1 *«IttOOTTMt-5CliAtliL 

[0 0 8 8] ^(C, 04 (A) T&9!L;fcf2;}fc&@CDf6 
^^lCi5t-t^.^«iglCOUT0 4 (B) Jffl^Tff 

tsuzm.w?z. ¥f\z. mmt^m^^m^m^ 
m^TMi&Ltcm^mmiz-D^Tmw?*. 
[0089] ?g 1 (Dnm (mm) 4iin s^tto® 
mmz£.K>MfSi.-£inz>. *mm<Dmmiz&^T. mioy 
mm (mm) 41111 04 <a> x^vrz^vtzmm. 
M»fTFT42 2 izn$3.ff3\zmmt<tirzmmT'$>o. 
&mm<oMmizis^x\ti 1 0 nmomm-emf&znrz 
a 1 \z&o&m.2ti2>. &43. zz\-ccoi$.mzi-immm 

[oo9o] -5-lt. sgico^& (mm) 4 1 1±C*T 

m^#jg4 1 3 35«^fi£$tiS*i. WtbizMTtemm 4 
3 lJgfife^tlS. ^43, 1?EII4 3 1 H 
(Dl) ~ (D7) T-m2tl2>ftTft&&'j>tt< <t fo— 

fffiIl4 3 1iHTMBtAlq,i$5 

[00 9 1] ^1C. H^iHStLTt)fiaiilT-5»^ 

i (432) wmfcztiz. ?tzt>*>. ttmmi (4 3 

2) H m^^tt^Wr^«^^i3H40«sPHCckr)^ 
**SS©^T«. «^i3IB4 3 2 iUT 
A 1 q , S 4 0 n m<DKJ?-C^«fe (CJ: 0 e£B|-r*. 

[0 0 9 2] ^{r. ^n-y^>y^<i:bTfe*ltg-r-55i- 
8tBIl (4 3 3) 7"07 + >yitl/T, 

^>t®4 3 4\Z&7^2nfzlEKtfftMmi (4 3 2) 
ffiOtfettT^l <Z)«ffi (^ffi) 4 1 ltCiiJBLTL*5 

ztiz£omi£&\zm*vu^m%ktemi/ii>mtiz>v>$: 

Pi<fzWVtt<. 5&ftmi:coiri>iJ7<Dnfig'£\zJ:Z>x. 
(4 3 3) t IT B C P * 1 0 n m©If tit SCfc 
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[0 0 9 3] *l;^)Ki4 3 4 7Wgj££tl-5. 
J^ffiTli. 5B3tJl4 3 4fcfe^T. iEJLim^Si^^ 
^7t**feDS. fgftJ!4 3 4ti. jE?U&igtt 

"C$>-5 I r (ppyl.tMttSuilUDSOn 

m<£>Bi;p-efiftei-r-5. 

[0 0 9 4] *JciE?LiilijiH4lcgnfc*f^HCcttiIE?L^ 

iHS4 3 5*<P^c$tl-5„ Zl^tf«a-N PDSr4 0 n 
m©K)ST^ffitCJ:0^IKr-5. 10 
[0 0 9 5] mmziEJi&Xm 4 3 6 £ ^fiTT -5 d t \Z 

&43. IE?l& AJf 4 3 6«, fi£&*><=>CDiE?L©aAtt£ 

TL&AH 4 3 6 i LX. C u - P c £ 3 0 n m<D1&mx 

[0 0 9 6] XilZfg,® izttzm 2 Ofl4 1 4d*Ji5j5£2 
*^JS©^t-43^T, ^2 ©US (Rig) 4 1 
4 «#«£-ffc;£$&JI 4 1 3T£Dfcft£gjI£-t2-.3«ffi-e 
*5©TS«5tt5WTM$n5. Jg2 20 

<omm (mm) a i 4\t. mn^m<t^m'B4 1 31: 
a at * «« t? * & fc <«e> tt<r w» ©a £ t>*m ir^-r 

m2<Dnm 

(mm) 4 1 4-*»*t5«»4i,T. 1 To*t>nt 

-f 2~2 0[%]omft:M«B (ZnO) £2g-& 

L^^«JK^rX/ty^U>y^tJ:0 1 OOnm© 

<D3»nm-v&*i&. '£m<Dm<Dttm (izo, idix 

O^O £fflUTjg2©lUS (I^H) 4 1 4*^fig;-r^d 
ifcT^S. 30 
[0 0 9 7] £<=,!;:. *3^©J£^©3l^Mg it 

T0 5£fflt,>Tlfii?rr-5. 
[0 0 9 8] 0 4 (B) .hi^l^lOti 5 

out iSTfettcD^miKCcfco^sn^. l*>u m 

1 ©fig flgg) 5 0 1 ±\ZMf&2tl2>H®1fr£V!im 5 
0 211 04 (B) ttegfrO, tffell5 0 3. S 
5 0 4. 5£?tm 5 0 5. *5<fctfIE?l*$i£JI 5 0 

6 £<omf§mmfr£>zs.2>. uutH^iso 40 
m^z-o^xmm-tz,. 

[0099] mi omm (mm) 5 0 1 izn^fcmm 5 

0 3«fiESn5. :CTIJ, 04 (B) tC:fet>T!RBJ 
bfc©<i:f^8U::«T£jiJl5 0 3 <h LTTMB <h A 1 q 
, ££5 n m©iftfti§t5 CI £IZ& K)&mT2>. 

[oioo] friz, n^fcmm 503 co±\z»mm (« 

(S^f «£Mg) 5 0 4 £S?fiTr-5*m £ l-X&ftT&lt 
^■C*5A1 q 1 Sfflt,>TltftlCj;0 4 0nm©i 50 
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[0 10 1] friz. S§?t®5 0 5tlTPPVShjH 

i*tT, 8 o nm(Dmm\zmm?2>. 
[0102] frizmummm 5 0 6 ztizx 

^SSO^ffiTli. P ED OTtPSSt 
fl? £ i*Xf£S! L*:^fi}l££X t: > 3 - h&KJ: 0 mifi L 
Xf£l&-fS. &i>, ***SCD^IiT«iEa«Sill® 5 0 6 
£ 3 0 n mODKiPTr^fig-r-S. 

[oio3] mmzm 2 ©ms <i^g) 507 tmj&z 

©«& (E§&) 5 0 7(1 04 (B) X'^tcm-^izm 
Wz&fc'f >-?<y& • XX* (1 TO) BI-^gHfc-f 
AIC2~2 0[%](DWt<tmm (ZnO) Srg^LfcgBJi 

[0 10 4] [^Jg©J£Sg4] #3lS6©^SgTW:. I^M 

<Dwm2 &fz\tmmv>i&m3x~7F;i,tcf£y£mw£\zftyt 
^^(Dm^-mi^i^mtt^ fc©i;^^T@ 6 &mi>*Ttsiw 
-r*. u%>. 06 (a) temyemmcDmm&oymffimiM 
x&o. 06 (b) «, Rftmmm^mmiz^^xTR 

m t c *j » z> aj m m <d mm \z ~> ^ x $& w t & . 
[0105] /«£*j. *mm<?>mm\zjsv&sej!t&mt>3£ 
momm 2 Rt/sisso^ii 3 t.mu\zmmmmmT f t 

6 2 2MX-fy5 : >yfflTFT6 2 1 <&««6 O il 

icwlt^^*^ ^^t&<^mm<Dm^\z\tmmmmmT 

FT 6 2 2 fip^r^MTFT-C^fiE^n-SCOdt^S 

[0106] mmummTFT 6 2 2-bust.^ 9 
fflTFT62i *m^xMf&zntcLmmi&mmG os± 

\Z\t. mSit$«»fflTFT6 2 2CDV— X®«c6 0 3 <hfl 
^W«C^^nfcE«86 0 7. ^ocfcCXKU-f >®^c6 0 
4 t^Mtr^^nfc^ 1 Ofg6 1 1 *t!£tt<=>nT 
^•5. &*5. **i6S©^ffifC*5UTtt. mi©f|®6 1 
1 lZmm£t£2>J:5\ZMl$.2tlX^2>. ^rZ\X\ j|l© 

m® (i^g) 6 1 in mmi2hxmm?zttmM&;<D 
*%i>$t®&m^2>. mi<Dmm (mm) e 1 1 

[0 10 7] Sfc, S«6 0 1 tLTti. 35fctt£*"r 

[0108] ^ fc, m 1 onm (mm) 6 1 1 ±iz&m 

1t&Vom6 1 3*^fiE$n. ^<0±IC. &&£7*-5gg2 
©116 1 4 5r^figT-5>d<i:fC«k0^^^6 1 5 £55 
&*3, **iS©^9lT»i. ^1 

(^®) 6 1 i &3>tm>§ii!ii&tfT2>£oizmi&-r 
zz. mi(Dnm mm) 6 1 1«, 
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yt (?i«7t) zmmTzmwmnmT'M&L-znz. ft 
mm) 6i4ii myt&v>ttmtz& k> 

(oio9] &^ffi(Di&m\zi$^T\t. miomm m 
m) 6 i nzmmmmm^m^^cii^^mit^m 

ion <n«) 6 1 1 mfrzm&tEftzTmm&mm 
t.n.z>. 

[oiioi k\z. m6 (a) -emwisfcftytrnmoft 
^e^iz^ir^m^m^z-o^Tm6 (b) zm^xm io 

m^xmmvtzmf-mmz-o^xmm-r^o 

[om]$i ©S® (|»<g) 6 l l fi. S7ti±<DS 
lOflffi (f&&) 6 11H 06 (A) T-^LfcipJC 

nmmmmTFT6 2 2 <h«^«i(c^$n^«g-Tra& 

9, #*66cDJgSi-C*±. ^l Ofiffi (fiiffi) 6 1 
(StSttfiibt, iM»'fA-XX (I TO) IK 
*»BMfc-f >v-5AK2~2 0[%]©S^t3SIB (ZnO) 

10 0 nmtf)BIJ?T)gfi££*l5>. 

[0 112] ^l,T. SlCfl (l^ffi) 6 1 \±\zm 

fLoaAtt2rlS]±^-fr^«iBg^^-r^.jE?LaAS6 3 1 
d^fiE^tXS. *£K4»B£TMU JEJLQ.XM 6 3 1 £ 
UT. Cu-P C^3 0 nmcOIK/p-e^*ffilCJ:0fiEK 

[oi i 3] wzjEjLffimmz&nrctmiz&ojEiim 

Otme 3 2&mi$.£nZ>. ::Tlia-NPD*40n 
m©ifTlffel:J;0fi£!S1-5. 30 

[0 1 14] %L\Z%.%m6 3 3 Affile £ ft -5. *^lfi<D 
^T*«, »?tM6 3 3tC*3^T. IE?L£m^><B*§£ 
U ft*5. X%I6 3 3«. JEJL&Mtt 

[0 115] ^P>> + >^)li:LTfe*Sffi-r-& 

#«JII (6 3 4) &Mi&?Z>. •7a>y*>?mtV 
T. 3 3fCttA$tlfeiE7L**»l!iBn (6 3 

5) *at)ftttT^ffi»CliJSLTL*'5 ^ttCiOS^ 40 

*£Jfi(Z>Jgtt-?t;£#j||JII (6 3 4) tL 
TBCP^IO nm<©KJ»T**J*lC«fcOJSa(fr*. 

[0 116] tLT, S^»2IStLTt)ttlt|-rS^«l 
HI1 (6 3 5) fti5. 4MMII (6 3 5) 

nS. **«©»«T?tt. fl-fMUIII (6 3 5) tlTA 

i q,s4 o nmnmmxmmmz&Qfim-Tz. s so 
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7c. EUTftt. ftmmi (6 3 4) . *itK»«JII! 

(6 3 5) nt, Kj>tmx<o**VT<onm£>\z&2>x.* 

[01 17] 6 3 6 Z\tiZ 

^ommmmzm-rz^mit^wme 1 3^*t4. 

ft*5. f^eifl 6 3 6 tt. f&jgSC (Dl) - (D7) 

3 6tLTTMBtA 1 qi ££5 n m©BUPT#3§&» 

[0 1 18] &£|ftai£&«JB 2 OttS 6 1 4*t#£S 
tl*. *5EPIC*J^T. ^2©mffi (ftff) 6 14H 

AWb^ttJi 6 i 3 icaA-rsaeTfc-sfc&tt 

#^*6©JgtgTte 110 nm<Dm/PTJgfi£^nfcA 1 tf> 
(&S) 6 14SMt<5. ft*5. d 

c t ©skis ic itmm ffl i/ »s . 
[0 119] *&K<z>JBtta>X?tt&£*rr« 

[0120] 06 (B) tmmzmw&m mm) ? 

0 111 SXItiOimtRCJ: OMStlS. 

u ii ©«g (»a) 7 o i jiizmtftznzmmit-ii 

QfaM 7 0 2 tt. jE?Ltt&JI 7 0 3. 7 0 4, 

m m^mmm) 705, *iMffiii7 0 6i© 

ft -5. ft*5. ^i!TttER»ai7 0 3. 
[0121] II ©S« <R|fi) 7 0 1 ±KIE?Lt&i£Jf 

7 0 3***sn«. iE7immm7 0 3tv 

TPEDOTtPSSi ttf^St 
*Jfe®JBttT»£iE?Ltt2IJI 7 0 3*30 nm©Jg|JPT)g 

[0122] jEimmmi 0 3©±i:Mi7 o 

4£)gfi£-r£. ft*5, CC-CU^l7 0 4tLTPA 
[0123] iMC 7 0 4 o>±xz»mm OKFtt 

mm) 7 0 5^Mn. ^43, z\z\x\-t^mmi 0 s 

*JgfiK-r*«»tLT<S» J ??R{t'&iKj-C*-5A 1 q, * 
fflt>T^«}tlC<fcD4 0 nm©liTMn. 

[0 12 4] *tC«^Fe^^7 0 6*^fiE»t)g^$n 
2>„ uCtti 06 (B) iCii^Tia^LfcCOtl^^lC 
iffiil 7 0 6 tLTTMBtA 1 q, ££ 5 nm<7D 

[0 12 5] ltl;S2(DlS <|ftS) 7 0 7 0<&J££ 
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/ c m' T-#as -> u n >biic# d > m V ft. 

[0 13 1] >k^T\ M&gTl 0 ppmiZ)r->yA 

[0 13 2] iJO^SS-fTV^Sfk^-frT^S 
<Df&&m-en 5 0 5 0"CT4 — 2 4 

(soot:, lmrs) m&itntzetxDmxim (5 
sot, 4^) ^ffoT^awii^^ri-s^urj^ 

[0 1 3 3] i^a«lig**r-5->U=l>KSS 
<&lfcSi=3 2%. 0=2 7%. N=2 4%. H= 1 7 20 ©BMfcilSft? j£&ffc^£jtS#. 
%) £5 0nm (#j£L<ttl 0-2 0 Onm) JgjfcT*. &attrt£J3£tt«KK£tt4rr«£«>0l'-4f-% 
JfcV>T. «®£:=tV>*Tife}£LfcgL SBfOttftK* (XeCl :M3'0 8nm) 

?CVDSTiffiaS4 0 0'C 1 Sfl^Sm,.N, tt/WX55lOi#|/- If— *fctt«#U— tf— £fcfi 

oA^^^nssEfb^fti/un^e o i b (*§j&jt ^jgu— tf-^as lu„ &*3. »if2@#i — tf-tL 

S i =3 2%. 0=5 9%. N=7 %. H=2%) $1 Ttt. ^fgMSfcfi/^T^jgCD Y A G U— !f-. Y 

OOnm (Jff$b<«5 0-2 0 Onm) CDJP£ (C«JI7i2 VO, !f— . Y L F V— tf-, YA 1 O, U— »f— . 

fiEU £SlC;M^»1±ricX7X^CVDftTfiEJ«i& ^7XI/-!f-. ;Hf-U~- If-. 7.U**>H9-f*H 

S3 0 0 0. s£i^XS i H 4 T*#SK«ig^*-r^¥ U— if-. Ti : -fr? r-f 7 U— tf-^& 0 . j|&f5|g; 
t»M (CuT?ll7^77XS/ij3>I) 554nm 30 ftk-f-iLTIt /W*$B«©x 

CDJP£ 0f*L<H2 5~8 0nm) TMt5. +->Yl/- tf— . Arl — if—. K r U-if-. CO, 

[0 12 9] **Jg©^SlT'«T^6 0 l£2^1Sig U-+f-^*><&0. MiS^JIIU— !f-<h LT«. ggg?g 

tLT^Lfc*i. mmmmm(Dmmm^rci,t2mEK±m m.^rz\t/^^x^m<D^uoAti^s.'yM,u—*f-, m 

e£i*fc«iS£bT^fiBLTfc&^. fS*M^) IBKU— !f-. £*«U~!f-a«*tf Sti*. V 

»»CK«»4&^*t. SfiL<li->ij3>^ij3 — tf-;)te£#J^ft#sfc^lCj;oT3f!2iSS§ft. Sg3il5 

>y;PT-^A (S i, Ge,., (X=0. 0 0 0 1- P§&C:^&LTflH>Tfc «fcV>. WX^JiOl.- 

0. 0 2) ) &*&££Jlfc». U/V^ -tf-£ffl^-54i£<C»i. liDiIU§3&&l 0Hz~ 1 0KH 

te, lpcvds, stii^xvcvD^) ic«to zmm<D/vi<xu-+f-ft&mi,K m&u— 

DSttiaiH. St, y7XTCVD8ilt ftta f«l:T100~1 50 0mJ/cm'l:i)tU 50 
O^lT^iUL, /1y?a:OilTtil>. Sit. H 40 ~9 8%©t-/t-77y$*fcoTl«L. -> U n > 

-<OfiE§i^T^tttnSi£^<T«!«fe»Bit^#: Bt«BB*jfe**-a-*l«J:^. C^-m, solicit 

ffit.h£aS£fiS;BILTt>«fc>>. 30Hz. I*;^-ig« 3 9 3 m J / c m' T L'-lf 

[0 13 0] #ft©«liS*#-r5^«(*:K<7)^ -3t©«»**«4iTff5i £&. gfftaSOU— !f- 

®£*fei£Lfc&. ^•V>*TSS{C^J2 nm©SS^l! X*;U*-&gfci0. 0 1-10 0 

ikm*Mf&TZ>. TFT<DU^|f<£ifflP-r-5 MW/cm'gg (fftKIl 0: l~10MW/c 

fe^tC^ft^^^TC^ (tfn>$fcteU» CD H— tT m') WIT'*!., f Lt, 0. 5 - 2 0 0 0 c m/ 

>y<£rfTd. ddTrli. >*#5>> (B,H.) *mmftM s fMgEOj§gg-T?lx~ tf— K\z*i L,T&tt#l\Z*r-zS& 

tr>^#^soa«ff i 5 k v. i?*^ i% wm.'* s -vftz>tz<b. u— j $- : ?t<r>wM\z£.K>&m\zmt 

ICl&|RL/t^XiiSta3 0 s c c m. H-X12X10" 50 I^^JgfiE^n^. 



co«g (dg) 7 0 7H me (B) -e^LfccDtHm 

tci 1 0 nmommT-J&f&ZtifzA 1 CiOfS^it 
[0 12 6] [?Hi6cDf^5] **JScO}g|iT«. 
FT <n^-\-*;^TFT&tfp3^*;i^>TFT) €r 

mzntzm?em : F$:M!$.LT. m^^^-mt^m 
(DMrnx-its mm^mmzx'^vrzm^mm^-r^ 
[o i 2 7] s-r. S«6 o o ±.\z.Tmtm®;6 o 1 & 

I6 0 2~6 0 5Sr^-r-5. 
[0 12 8] ««6 OOiLTH (#1 7 

3 7) TS6lfeg:IK6 0 1 tLTB, T^XVC 

VDffiT«ilg4 0 0t < Jl^^SiH,. NH,. 

NxO^e-fps^n-sKft^k^urj^e o i a «a 
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[0 13 4] \s-*f-%<DM.mzliK>Mf$.l£tt [0 14 0] JH>T'. ^?»tl7t^«iig^#T-5->U n 

m<tm^y ywtx-ms\, tern. m,2 0)u-*f-x.<Dm >m (*u->U3>Ktt>p?«n-5) ©^®»c^-'/>* 

m^tz\t/tjixmm(om^u— sf-gfcN&ftu— - tf- nfc^^»6 o 2-6 o s^^t-s. ¥m&m*m 
-Jt m2(Du-if-ft) i>mmz}m&yt¥mT\z& [0141] &^x\ 7«y«^triy?t>hTift 

[0 13 5] ftiJ. ££T«U<-1f-ftcDj&ttte. gtffc 1 1 5 nm<7>JP£TgKtg{t:->'J:J>Jg (fflf&tfcS i = 

M£^J&LT&<0X/V>*ftf::«J;5fiSSICD|&. |iSiM8j£ 3 2%. 0=5 9%. N=7%. H=2%) T^^"T 

-et>. y->*u>^jfi£i§;*£-e5_LTfc#?incmg [.ou21*ht. 08 (a) «x*-r«tptc. y-b 

■v&z. #^t. u— tf^ftommz*. o m&ztircm mt&m 6 o 7 ±icmjp 2 0 ~ 1 0 0 n mom 1 

{tm\ZiO^ ^-'/>7KTSBS^ 1 2 oe>©SL-T^tf-l 6 0 8<h. if 1 0 0-4 0 0 nm©^2©^i^6 0 

[0.1 3 6] JfcHT. 6 0 7 xfcBUP 5 0 n mOgft* >*;Hg. |gJP3 7 0 

>BI£Blf 1 5 GnmTMt5. ^JSOJi^CDX/S 20 [0 14 3] % 1 <Z>aMMR&ZJC£ 2 ©3?«&£J£fiJ<;-r -5 

J; SfiKJgl&mi. figl^JE^^O. 3PaiU ttttMtHliTa. W. Ti. Mo. Al. Cu 

#X (Ar) »t»£5 0 (seem) tt, J5g«/t"7- A^M«tlfc7C^. * fz\tm7tm & 3Ef8.fr 

^iggm. Sxlo'Vcra'-exiO'Vcm'.S >?\^tz&m&i/*) ^>m\zKm:Z*iZ>¥mtom*$>> A 

*©KfSSHl X 1 0"/cm'~3x 1 O'Vcm' g : Pd : Cu^^fflUTfeiK it, 2g«jttC 

"C. 3^<Di*MS$ff uyy^ij >^-T€>. UP5 0 0 nm(07;P5-">At->'Jn>fl)^ (A 1 

[0 13 7] *^"C. A ,| J7l*l7f>5 r Xh7/t- -S i) 8, 8f 3 0 nimCgftf ^>8^IM1L 
£LT. r?*V>#lM hX$>^Y^=l>7tm^tS 30 fc3^«it<hLXt)J:U. 3 JHgjig<h-r<5«^. 

iMwr>y3>**»*»fcii**Lfc», mjjist mi<nmmm(D?>?XT>iztt?LTmit?>{fXT> 

^^y^tt^igKoiSt^^t^aL^-rt^ra]*^ ^ (Ai-sn m\zw.?LT7 as. 

BMttl;fr5&*/tU:ril&yv^iJ>jr«l;:|l* ?><D&<&m (Al-Ti) fcflj^T<bJ:V»U 3§3<0 

*-r*c:i:««a*b^. mmmv>mt?-5>>m\zR7LT?5>>m*m^T*>£. 
[oi3 8] *ivt. ff»nfcsa«ii$tt5v"j3 mmmm-c$>r>xh^K 
>m (*u^U3>iK<i:t>ii¥ifn^>) <Dmw\z*v>7k [0144] as (b> »:^-r«fc 5 k^s^is 

JSJSU BfS©^«ct-Xry^>^5aSLTa^lC5i-Si$ U y- hnmRZfi&m$:Mf$,?Z>tztt><Dm l ©x-;/5F- 

¥3H£Jf £JgJ&L£:|g. Vis 40 >y$ag£fT?. ^l©X^f>^lTtt«lRU:S 

Xh*^45TX^5:iit5. 2 <D 3^ -y ^ > &#T'ft O . X-y^>yiCttICP (In 

[0 13 9] ^m&m&J&f&L-tzW:. TFTOL duct ively Coupled Plasma : mM^M-? ? X^r) Xy 

*H« (V t h) *mW-tZ>tztb\Zx>W.$>Z>^\*nM$: ^>lfm&m^Z £&t^. I C PX^^>5fj4^ffl^. 

7;P5X^A (Al) . ^U-fA (Ga) ^<f^»J*m «) ^jgSs)3a5-r-5C<»:lCcfcoT3fao^-/X-^tc 

1 3Sj7E^ftie>*lT</i-5. 7k*3. M#t:JttLTnI i^x-y?>^t5Ct*«T!t?.. 7i*5. i y f>{'ffl 

€r#-^-r^T^7E^iLT«^M»l smizm-tZTC ^iLTIl CI,. BC1,. SiC! ( , CCUU 

&mmz\zi)> (p) sfctiat^ (as) tmzn f^iina^xstiicF,. sf«. nf, 
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[0 14 5] **«<D*IBTtt, *«fflij (Bt**X5=— 
v?) ICfcl 50WC0RF (13.56MHz) f^^gAL, * 

C£>€®ffi?tlM Xte> 12. 5cmX12. 5cmT* 

^nfcS^RM) tt. Bg2 5cm<OTO^5. Z.<D 

<&»«»o^*?w*— amaxy^ 

^ftT©Wi:»t §Xyf>^iU2 0 0. 3 9 n 10 
m/min, TaNC^X^f >^3SfJ8 0. 3 
2nm/minTS0, T a NIcSTT* WO^iRim^j 
2. 5T*5. £fc. 1 C0X^5^>y^ft(C^t> 

X hd^S^>VX^6 10-61 3*^*-fr*T^2(0 
Xy^>if&fMc£*., X7f>^ffl^XI:CF^C 

l.££JBfc>. ^n^n<£>#Xffitfitt£3 0/3 0 (s 
ccm) 1 P a<D&Jj-(:U'i )UM<DmWz5 0 0 

WCDRF(13. 5 6MHz) l^SgAlt^X? 
£3Ej£LTi&3 0©?g^C7>x^^>^Srffofco »«flO 20 

(£t**X<T— >?) l:t)2 0W^RF (13. 5 6MH 
z) fA^gAb, *»WK||<DgE/WTX3JE£J=p 
SD-T^o C F 4 i C 1 : LfcS 2 <DX 7 f >y*ft 

31 2 ©X 7 5 1 >^ffT^WI:»f -5 x 7 f >^3S« 

5 8. 9 7 nm/min, T a N{r^*T^>x-/5 1 k >^i$ 

4 3 nm/minT'M 0 ^ y— M&ft 

0-2 0%SS^ffJ^T*Xu/^>^Pp1^ifio$ii--5<!: 

30 

[0 1 4 6] ±mmi CDX^^>^MS^^, 

*««fcWHrr*/W ZXSJBEcO^lf;: J; Dig 1 
gR^2 0^m^O^gK^--/^--^^ : ^ : ^ <> -cr) 

^-/t-atoA*tt 15-45 0 fc-rn«itri. 

[0 14 7] u5LT. mi<DX.y^>?%im\ZJ:r)m 
1 2 (D3t««36^*-5 IB 1 <0«ttO»«JI 

6 15-618 (31 1 (Dmmm 615a-618a^ 

2v>mmm6 i 5 1>— 6 1 8 1>) ^^-r^, y-h*& 
mmtitez>mmm:6 0 7 it. io-2 0nmisx>^ 40 

>^^n, ^ 1 <DJg#:<£>^m/I 6 15 — 61 8TJSfr*l 
[0 14 81 *^T, l^X hrt>S&*^X £ 

^ffitfxtcs f« tc iz<ho 2< h^ffiiv -eti^nco^f 

XS5»it£2 4/1 2/2 4 (seem) £ U 1. 3 
P aC0EE^Tf3-r;U^<om^t^ 7 0 0 W(DR F (13. 
5 6MHz) IA^AIT^Xt^^ITX'^ 
>^£2 5g>fro^ 0 S«ffliJ (^Xt-v) Kfcl 0 
W<DRF(13. 5 6MHz) t^^AL, *S»C 50 



aTOWt»r*Xy^>4fji6flEtt2 2 7. 3 nm/m 
in. TaNI:^X 7 f>^li3 2. Inm/ 

minT^O, TaNI:»t^WOl«tk|j:7. 1 T& 
0, iieftlg6 2 0T*^S i ONl:*ft-5X7?>^l 
7nm/minT^0, S i ON\ZftTZ>W 

<DM1Rttte6. 8 3t^. 5 l::xy^>^#x 

ffiifXICSF.Sffl^*^ «M6 2 0£OS#?it 

"C«*fi^6 2 0IC43V^T*5 8 nmlMSO^a 
[0 14 9] ^1C7>^2 (DX^^>^a(cJ: DWO^r— 
ckOB2co^m^6 2 1 b-6 2 4 b£jgfifc-T£o — 

mi(Dmmm\z. tet^x^^y^n-r, 311 

^116 2 1 a- 6 2 4 a £&£ 0 

■ 621a-62 4alt «l^)»tI6 1 5 a- 6 1 

mm. ip^^'B^to. 6 ummmmj&-r2>m£r*>$> 

[0 15 0] 2/l#iiglCf<i*T. lS5 0nm© 

^>^Xf>i, ^i¥5 0 0 nmWi^x^Aiy iJ 
n>(D^& (Al-SDi, if3 0nm«f^ 
>M^r^®gb^:3g^ig<hL^:^^, JglCDX-y^ 

iitci,to, tsjiwtfxfcijat^ -en-^notfx 

a?ftfti££6 5/10/5 (seem) (hi, SKfil (H 
^fXr-y) C3 0 0WCDRF (13. 56MHz) fl 
^^fiAl, 1. 2PaOE*ta-f^fiof|ii:4 5 
OWORF (13. 56MHz) l^^Alt^X 
V££/$LT1 1 7»©Xy^>^£fT*tfcfc<, jgi 
COX^^>y^atc*5tt*^2CDXy^>y^fl:t 

tt. cf, i , to, £&jb». ^n-^n^xass 

it* 2 5/25/10 (seem) tl, (&# 
X5^— 5?) tCt>2 OWCDRF (13. 5 6 MHz) Mti 
*SAL, 1 P a<OJE*Tn-f JUM<DmWz 5 0 0W£> 
RF (13. 56MHz)i^SgALTy7X-7^4 
J«IT*?J3 0#@^(OX^^>^*fT^«ct:<, |g2(D 

j^y^->if9!imtLx\tBc i, i : &mt<K tn^e 

ncD#x8SSJ±£:2 0/6 0 (seem) il, S«ffitf 
(I***X^— >0 Kite 1 0 0W(DRF ( 1 3. 5 6MH 
z) t*$:gAL, 1. 2 P aCDJEE^Tn-f 
l:6 0 0WORF (13. 5 6MHz) l^^gAlT 

[0 15 1] ^yXh^^Wyx^^il 
1 <0 K-e>^l^ffoT09 (A) £>#tBi 

^>^AteTfTX.^Sl^ -f*-> H— y^cD^ftH K — 
X»*l. 5 x l 0 l 4 atoms/cm 1 <h U }rai£SJBE£ 6 0 
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~1 0 0 k e VtUTff 5. n ^Sr^f-S^^TC* 
<hbT. A^65IC«'J> (P) ^itfifltm (As) ttm 
US. CLCD«£. «l©^liau:^2©ifl6 2 1 

&t>. gSS^WfC^10^»e^ffi«6 2 6~6 2 
M^n^. mi©=F|ie^«6 2 6~6 2 9(C«1 X 
1 0"~1 X 1 0"/cm s (DS^fflT'n^!^#-^'r-5^F 

[0152] 7^*5. &mmo&mT'itui;x hfrzuz 

[0 15 3] ^T; 0 9 (B) K^-TJ: 5 K U-^X b 
*6)i5VX?6 3 1 ~6 3 3£J§5f£LSg2CDK-t:> 

[0 15 4] MS 2 CD h*-hr>^©S(C^tt'5'f Hr> K— 
^co^fr« 1 . 5X10" atoms/cn' t 

L-. i0j£«ffS:6 0~ 1 0 0 k e VtLT'J > (P) £ 
K-fcf>y-r-5. f2©81I6 2 1b*? 

X^ <»: LT#¥^SlC^F«6^^eeS^65(C}gfi£ 
£tt£. VXi7 6 3 1 ~ 6 3 3Ta^tlfc^tZ 

tt^ttlS.tl&U. H 3 IT, 12 0)JFm%>m%!.6 3 4 , 
6 3 5t, ^3CO^Ffi6^®«6 3 7diJgEg^tX-£>„ SI 2 
COTMt)®^ 6 3 4 . 6 35CttlX10"~lX10 
* 1 /cm* OigateaTf n §« £ #T STOfittTcS * Ssjbn $ 
nTU*. ::Ttt. ^2©^*ie^®«i:|^Dig^H 

cosjg * n • m m <t 

[0155] m3<DTm®imm£mi<vmmm\z 
=fco^2co^F»e^j®^ e fcot><£jgs»r^$n. ixi 

0"~1 x 1 O'Vcm' V>m3L&m~CnM&tf-i§--rttm. 
V>l7um&W<tia2tlZ>Z.iz\Zf3:Z>. M! 3 CDT*!^ 

^3CD7F^M«trai;«s3efflcoM^n 
tfci*^,. sfc, 6 3 2T'mt>titzmm±. mi 2 

CD H-K >^ST-?F«ie«j7cSS^J!)D$tl-r, MS 1 CD^F 

m%)m%.6 3 8 

[0 15 6] *^T, U^Xh*e&'5YXi'6 3 1~ 
6 3 3$iSL.fci, ^/fcKl^X h^te^X^ 6 
3 9. 6 4 (C) t^-T«fc 5 leg 3 CO 

h* — fcr>^S^fT^. 

[0 15 7] ^UHnJSSKiJUT, ±f2MS3CDK-lf>"^ 
ffilfUt), p5 lj r*;UI«TFT£l£f&-r-5¥g#:JI*5 
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?ttf&®^tmimtcftrzm4<D7Fi&%im.%i,6 4 1 , 

6 4 2RZfm5(D^m^>mm.6 4 3. 6 4 4JMt 
•5. 

[0 15 8] ?£4<?)TmVom®6 4 1. 6 4 2 K 

ttl X 1 0"~ 1 X 1 0"/cm*CDffig3gBTp£>£#4 
T-5^F^7c^*^J[lO$n-5J;5IC-r-5. ft. Ml4CD^ 
&Et>®« 6 4 1. 6 4 2 IC«$fec0XST? g > ( P ) *iSx 

fcG^TcStCDjggj&^CD 1 . 5~3fg8xjDSnTUT@tl 
10 IttpItJioTUS. ddTfct. m4C0T^®««t 

[0159] MS 5 V>^W>faW$. 6 4 3, 6 4 4(1 

mi 2 cosme 125a cot— /*-&t.mts.z>m®.\z%.&. 

$n-5t>C0tf$)t), 1 X 1 0"~ 1 X 1 O'Vcm* CDSiS 
«1T p 3? £ -5-T-5 ^*e*jl7E3Sf ^SSlJD $ <fc 5 \Zt 
£. C^TIl MI5C0^#im^<i:l^i;jgft$gHC0@J^ 
^p-^ifcB?^. 

[0160] &±mT'<DxmT-"tn*ti<D¥mftmizn 

20 5. ifi6 2 1~6 2 4ttTFT©y-h«l,!:a 
S. 

[0 16 1] ««£ffi£g-5*fegU& (07kL& 

\Z&K>mms 0 nmC0SEYk->U3>M^^L^:. 
Sfe. dco*6SyK«®r{b->U n>lK(cfE^^^x-5fecoT/j: 
<, (fico>-gri>^tyitgSM<£¥^*fc«ttg^jgi: 

[0 16 2] ^:u-c. -E-ti-^nco^^s^iD^n^ 

(RTAS) . ?lcWJYAGl/-y : -Sfc«l^->YU' 
S, j^Wic:ns>CD;£i£cD5"£. U-rftA>£3fl*£-;b-ti- 

[0163] *sissco^t«. ±.mmmt<r>m 

[0 16 4] ^t>t, ^<t->urj>^e^-2.siico^ 
p^&K6 4 5^m^.LTmmm 000-550 *ct 

40 1 — 1 2 ^P^coi^MS) <&ff »r», ¥@^@^7K^tT-5 
IgSrfTP (0 10 (A) ) „ CCOlStiSIl CDHPolite 
#JK6 4 5ir-&sns*^{c<ko^^Scoy>^g> 

S«fe»K (S^L-^CU) C0#?£lcK^^:<^ft:®$:* 

m^-r-s^t^-e^-s. fcfc'u *i^igco^T«. ig 

2 CO^m^ t V T TJP 5 - O A &±fi)c» «t ttuzm 
Iri-ririSCOT. 7K^fb-r-5I@t43V\TH2C0^@@*< 

i©fgiLT. y5X-7*^{k (y^XvlrJ:0®!)S 
50 2tlfr*m$:m^Z>) 2rfr-pTfefi^„ 
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[0165] *nt. m,i<Dmmm.®.ms 4 s ±.\zmm 

£. *HSS<D^T«K^ 1 . 6 (im07i?'J«i 
[0 166] Sfl2CDjffU]*&g:lg|6 4 6±\ZMm 

^m^n-sw^gscfcfetcA-u TM6 4 7 £jgErr-2>. 

A' 'J 718 6 4 7^^T^*fi|SfiLTH, JMfc#jK«g 
(A IN) . SMMMb7Jk5 (A 
1 NO) . &fcgft:7;i/iSX^A (A 1 NO) . 10 

si (s i n) . mmut&m <s i no) ^©t^sx 

•>AXtta***tr<ft«Bt*-fflV>T. 0. 2~UmO 
MJr?«j£-*-« **ifi©^»tf«. £ 

<t3*^e>ft:*/tUTlKSrX/^y^U >^ftl:«t0 0. 

u>yftiLm 2ixn»^a, -r*>e-A^/x 
[0167] jkht. ttmmmmzM-tttzszz v 
MssrBB^ff^. *&m<Dwmx\*m 1 onmieiMte 20 

[0 16 8] ^LT; &JS»«T*6«»ffi«6 3 4. 6 3 

5 . 64 1. 6 4 2 t-tn-€ : n«»»fcttarr-5iB«'6 

50~6 5 6t, mmtttZ&l 5 7 &M0SiT 

« 6 &f'e-t57cf£A^&^mttcD^{t;<t&K K<b4b. 30 

-tii. mt^Zy (T i N) 50 0nm05K 

J»fc*Btt/fcft. Uttt/t^ — =>if LTB*6 5 0 ~ 

6 5 6 mum 1 ©«@ mm 657 £jgj$-r5. 

[0 16 9] fe*5, *&m<DWm\Z$>KZrtir-->{f 

c i, t&m^, ^-n^n©^xg5»jt^4 0/40 

(seem) tU 1. 2Pa©E^jT3-f;H©ig 
l:4 5 0W©RF (13. 56MHz) i**fiALT 
y7XT*f^LTD3 0#gg©X-y^>y£fr 5. 40 
SSfi'J (St^X^— >>) tfel 00W(ORF (13. 5 

6 mhz) ntiz&xv. nm&izfkntt/w 7x1 

[0170] ^*5. **is©^T-«. iiotg (^ 
6s) 6 5 7 fiEH^fiKif^^rJcjg^^ti. mWkm^&to 
4 2 £©IEi&£*ftT«fi!c£ti£>. 

[O 1 7 1] fi-UbOglKU-r, nffWSTFT7 0 
1. pft*;HTFT 7 0 2 £*rr -Sffi»llHlg& 7 0 5 
<£:. nft*MTFTi!i^S5X'f7? : >yfflTFT 

7 0 3. nft*MTFT*^^flfii»fflTFT 50 



7 0 4 ££^r-r£>H3tg&7 0 6£isl— *«JtlC^fi£f-5 
dtj^Ti*^ (0 10 (C) ) . ^BMmmfTitZ,<D^ 

[0 17 2] ®3$tg?7 0 6tc45t^T. My'f>i'fflT 
FT 7 0 3 (n^tWMTFT) lCte^*;WgfiE© 
«5 0 3. y->fI5«fSt5S116 2 3©^fi'Jt 

(n"S« 6 3 8tV- 
Xfg«. $fcttHK>ffl«cibTttltg-r-5^2©5F*iE 
^®JSt (n'®«) 6 3 5£*rLTt,>-5». 

[0 1 7 3] mm&7 0 6fC:fcUT. «SS*i|WB 

TFT7 0 4 (pft^STFT) ICtt^ 
S«5 0 4. y-HS5M1-5^lI6 2 4©fl.fii] 
(C)gfiKSn^^4©T*EiK»ffi^ (n"®^c) 6 4 2tV 

[0174] mmm&7 o 5 k^ut. n^-v* 

;HTFT7 0 1lift^MS^5 0 1, f- h« 
ffi«r^fiETS^«^ 6 2 1 ©— 8&<t*6jtBI£r:frLTfi& 

(n*®^) 6 3 4 £WbT<A£. 

[0175] tfc. mm®&7 0 5 kj&ht. p^v^ 

MTFT7 0 2 Kte3^*;i^fiE®*£5 0 2, y- h- 
il*ffi£t5iil6 2 2©-gB£*feSBI€r;frLTS 

tz&&5i;w®ifcm. ip- <mm 64 3i, v— 

(p'mm 6 4 1 S;tLTV>-5, 

[0 17 6] dtie©TFT 7 0 1 . 7 0 2$It|§* 
^fc-&T^y M^v'X^lHlK. A ;/ 7 7 OSS. l/.^y 
7^IhIK, 7-;/^|5JSS&<i:£Jg6£L. ffii&leJSS 7 0 5 £ 

Kite, nft*;HTFT7 0 1tpft*;HTFT 
7 0 2 Zftm#3\Z&mLTMf8.Tt\\$£\,K 

[0177] mmi3ii><mm9c££nz>mt&\zte. 

f— Mfi»K<&^LTLDD (LDD : Lightly Doped 
Drain) MigES-y— h«@<fcS*aT82® £ t*Jt. V>;b«$> 
5GOLD (Gale-drain Overlapped LDD) #tifiT&<5 
nft*MTFT7 0 1 ©«jg**3gL-TU-5. 
[0 17 8] mWilBl&7 0 5IC*5tt-5TFT (n 

ftWITFT. pftWlTFT) f±, ffi 
#6^3 tt>n.WL: Ion) *5«t^*r-y h^-v U T^IC 

>mssM©^b€-B5<©icw5aT-^-2»«itiLT, y- 

(GOLDit) Stt5TFT$iUTl^. 
[0 17 9] cmcttL-T. H^g)57 0 6 KiStf-SX-f 
7f>i/fflTFT7 0 3tt. <g^^-7«»t ( I o f f ) 

€rlS®T-5/ca<)©TFT«ijgtLT, y- r-«g*«y— 
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(LDDM«i) S*t*T'FT6fflHTV>4. 

[0 18 0] ^(r«fegtK*l & 

ti &it&m*$&zm{t&<tmmii^r>tcikm : &-B;tsi& 
mmoym. tfu-rsK, ^ujsh. 

7? *J)V&-£tS) , BCB (^> V /->^D^» fcH 

[0181] C^M^i 1 co«S (»C) 65 7t 
SttemCHDtftJFJftLTi «fe^!« 6 5 8 Sr^fiK-T 
^ (@1 1 (A) ) . 

[0 18 2] JMfcWKH {^tttT^'J^ffi^Tl /a 

i 0 *fe»Jf 6 5 8 SrJg^-TS. 
[0 18 3] ^fC. *6»g6 5 8<DKPSE»r*5l/^TSm 
L-Tlr>**10«I (l»S) 6 5 7±lCW&ffc^$jJ16 
SS^IfftCiDMTS (011 (A) ) . 

6 5 9 H H«g(D0^2Tf^Lfc^«it 

[0 18 4] CCfH li^LA^LT^t.^, * 

gfc. Jft. »©3«S©5Sft£^*^fc£«)»©5^<© 

[0 18 5] fc*>. 0 1 2 (A) td^-TSBfcSl^H m 

1 onm (mm) 1201, mmit&vsm 1202. s. 
t;*2©ig (i^ffi) 120 3-#i&&9. #«Hb^«!iH 

1 2 0211 lEJLtiMJI 1 2 0 4, %%M 1 2 0 5. » 
MI C/Dy*>i/W) 1 2 0 6. fl-fUJfll (S^«J 

mmr 1207, &j:zfn?-fcmm 1 2 0 8 <z>aui#iis 
z>umR.zf&m\z-?^xm 1 2 <b> est. <t*6£3E 

k^bijiic-p^ts 1 2 (d) K-en^n^-r. 

[0 18 6] ttU6C. #fi«3ttt*-r#«fl;^«)B«r 
^S£T£. JUfcttCI*. jE?Ltft&JI 1 2 0411 iETLIS 
i2H£©W«ffc£-©J-C&'5. a-NPD*4 0nm®i)P 
KfifcffilL. m^tm 1 2 0 511 9B%tt0)*ttft:*«r?ft 
£>. 2, 3, 7. 8, 12, 13, 17, 18-*^? 
If JP- 2 1 H, 2 3H-#^7^ 'J (6TF. 
Pt OEPiit) h<i:/<C-5*rt8fc^J 

0 nmcoigUPCD&lgiL. #8ftJlI (7ay*>yi) 1 

2 0 6H ya-y^>^it<7)W«S{b-&^J-t?^SBCP^ 

1 0 nm©KfC^it> #8tJIII (f^tSli) 1 2 

0 7ii n = f L mm&<nmm<t&®T-$>2>. Aiq,s4 
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Onm<DKIl:s£iL, lf£IIl 2 0 8STMBi 
Alq.t LT 5 n mOMPT'ifgfiKT^ Z.£\Z 

[0 1 8 7] diT«*fe^a5*^ft:-&^l<i: 
LT. 5aSOti|g©S/iS#^k-&#)*ffl^T^^-r 

[0188] ^tr, m&m^t^-rmmit^m^^. 

10 HffcWKH 1 20411 

<OGmt-£V>>-(:1bZ>* a-NPD£4 0nmWlft?^ 
ML. S£3tgl 2 0 5H IE?L«JbH±0*:X 
TCBP^fflK «3fe14©^^t^T3&-5 I r (pp 
y) , t*C*lf t S i <k 0 3 0 nra©lffTS 

»mmi C7uy*>vm) 1206H zfa y 
fi£Biu #*sjiii m^m&m) 120711 

tt<DW«-fb-&^lT$.'5. A 1 qi £r 4 0 nm©iifli 
ML. m^-eMISl 2 0 8£TMB£A 1 q, LZKM 
20 fLT5 nmOMiPT^EE-r-5^tf*«tO»fe^7tWW 

[0 18 9] fr*5. ddT»iJltfe%5t<O.W^b^^@<i: 

lt. 4a3swsiigosfe ; 5^fb^«5^ffl^T^fie-r 

[0 19 0] ^fc. WfiM£^W$Hfc^Jg£»fi£ 
JMfcttKH Mil 2 0 5H 3^14*5 <fctf IE 
?U&Mtt©WflSfl;£^T&5. a-NPDS40nm© 
30 BUp-TfifcffilL. ttfitJll (7D7*>yi) 1206 
H ^□•> + >^tt©#tSfb^T*«). BCP£10 
nmCDjffiJPlCfiKBIU #g£JIII (S^HSIJI) 12 0 7 
tl m=T-1&m.'&V>mmtti«to-Z&2>, A l q, £4 0 n 
m©KfT«iL, 1? £11 1 2 0 8$TMBtA 1 
q , t *Pkmm VX 5 n miDIBIJPTJgfiJcT -5 C <h lC«fc 0 

[0 19 1] ^d-e««fe«5tCD*fiS<t^Si 
l/T, 3aao««gOSfe^*^t-&^lSrffi^T^fiE-r 

[0 19 2] «±IC*Lfc^fb^Sr^ 1 ©fg (fi§ 

[0 19 3] 011 (B) ic^Ti 5 icWeSfc^- 

tI6 5 9Rtf«8:i6 5 8 5fi3T, ^ 2 ©m® 
ffi) 6 6 0Sr^-T-5. ^«C45. *^SBO^SilCi>l/iTe 

g6 6on mx&<omnmz&oMj&2ti-c^z. m 
so ^wtwii, i^ffi6 6 oA^os^coaAtt*(Si±$-e-^ 
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^. ft*. &mM(OMmzt>^T. m2<omm mm) 

6 6 Of*. 7;P5-^AfcL<«ffilc:J;0Jg^-r^. 

[o i 94] ft*. ^mmommizis^T. i2^€i 

mm) 6 6 Oti^3t^tC*5tiT^Cfc^SrSiS^-B- 

©ft©, 7;U5n^AK*2 0 nm<DJgU?-ej£Kl>TSg 
2©«a 6 6 0^Mt-5. 

to i 9 5) z<oj:?\zmmmfrt>tz2>t&2e>mm m 

m) 6 6 0 S:^fiE-r^Cltlc«fcO. ^©g®tt$r#-r-& 10 

ft*. tt*H»*</h$ 

^x^2(Dmm mm) eeo^m^t^zt^x-t 

[0196] C5LT011 (b> iz^-r^viz. mm 
SWWBTFT7 o 4izn$§.tt}iz&mztitzmi<Di&m 
(.mm) 6 5 7i, HiiiBSfi i ©sa (i^a) 6 5 7 <tp 
(s^-e-r) iKDmfflizj&f$.ztifzi&&m6 

58i, Sg 1 ©«a (|tg&) 6 5 7 ±tzMf&2nfc&m 
<t€:%im6 5 9 t, *t5Hfc^jJI 6 5 9Rtf*6g:Jl6 5 20 
8-ht;iJ&fifc£nftfg2©«a mm) 6 6 0?)>6S^ 
3t*^ 6 6 1 £WrS3mHE£J*jEfe-r«C&«tT* 

s. 

[0 19 7] ft*. **JS©^SglC*l»T, TFTOB 
»SEEte, 1. 2~10VT*t), »*b<tt. 2. 5 
~5. 5VT&-5. 

[0 19 8] $fc, @i*gK©^#ibf£L.TU-5<!:£? 

ICcfcO^CD^^^fr^. fgftStH^IEfg^ift.SHaS 
4-S»Wa±»±l/TH«*ft (*?Wt1'Ttt. X 

-5. 

[0 19 9] uCt, **M©»tBfc*<,iT«91Lft« 
*e£»©H*&©»iJHft±ffi«jt£|II 1 3 (A) fc^ 
U 3 (B) fcjRT. @1 3 (A) RtfH 40 

i 3 (B) \t&&v>$m&m\,*z><o-cm>iz&m-ptite 
[0 2oo] Bi3i:int. a«±fc:Ktt&nfc;*-r 

7f>yffiTFT 1 3 0 0«il l©X-f7?>^ 

-dt. mmommtex-i v^>ifm (n^*;m) t 

FT 7 0 3©KW**HTntfAH. 1 3 0 2T 

^SttSffitSfi. X-fyf>^fflTFT 1 3 0 0Oy- 
h®a 1301 (1301a. 1301b) £SSv,«K: 

mm-rzy-bm&T'&z. so 
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[0201] ft*, ^mommxitr* *fr&i&m%. 

[0 2 0 2] £ft, X-f?f>i'fflTFTl 3 0 0©V 
— *ttV— XSB^ 1 3 0 3 fzmWtZtl, KK>HHU 
-f >E«fll 3 0 4fc»«lE$ti*. *ft. h'l/-f>i8i 
3 0 4BfjgS!|{9fflTFT 1 3 0 5 ©y- hf g 1 3 0 
6£«*lttK:%K£:ns. ft*. *lfti&l»fflT F T 1 3 

o 5 «ej 1 1 (Dmrnumm d>9-**)m) tft7o 

m (p^^^-)im) TFT 7 0 4©R9!€#JBratfA 

ft*. *nt&omm-c\i>'>tf>],y—bm&zisT 

[0 2 0 3] ifc. «&EIHfPJBTFT 1 3 0 

tt««Ktt«&ta i 307 craft ic%R$n. k u-r >« 

K k-f >E« 1 3 0 8 fciftttcailjns. £ft. H 
U-f >E£? 1 3 0 8 ttj£*T?jR**l*Jg 1 (DfS (» 
S) 1 3 0 9 l:t^Cgfi$n^>. 

[0 2 0 4] £ft. 1 3 1 '■0T?5*£*l*eaHi, tS^Jfl 
TFT 1 3 1 1 ®y- h*g 1 3 1 2 <!:mlaW^::g;grr 
3^' f - KIEl!ll^*.S. ft*, ISfflTFTl 3 11CV 
— *tt, €ffitft&£ 1 3 0 7 icttm^lCft^^tl. K U 
-f >f* K U-f >ffi*| 1 3 0 4 (CS^tcS^^n^.. 

[0 2 0 5] ft*. tR^cffiT F T 1 3 1 lltB 1 1 <D« 
St3i!lf3p/B (p'5=-f TFT7 0 4 <h^J&lC LTfl£ 

;H>) TFT 7 0 4©KW*#M-rntfAt». ft*. * 
[0 2 0 6] Sfe. 1 3 1 3-7^$ti«««tcafiy$« 

a (3>-x>+j-) ^j$$n«. n>x>-y-i 313 

1307 -t^mwjcs^^rtxfc^^jK 
i3i4. y-MesBitra-g©tesiis <H5W) 
Rify-hmmi 3 0 6 tnm-emf&ztiz. y 
-MS1306. MinmifiiHi&n— «>■ (b$« 

[0207] ft*. 013 (b) ©BttH-e*-rs«e* 

?13 15lt 1 ©fffi (RMi) 1 3 0 9i, ^l© 
*a (»S) 1 3 0 9±fc»JBfcStt**«Hb£4&« (0 

^-e-T) iwti{b^#ig±{c^fig$n-5m2©m@ (i» 

S) (H^t!-T) *5S^lc*l/iT. Slot 

S (MS) 1 3 0 9H. tiMWPfflTFTUOSOy 

[0 2 0 8] fg^SST 1315 ©^ 2 ©ma (^S) I' 



( 24 ) 



45 



mm* . m^m&^Pi® k * x «=> n?t t * 

#*-5«jf§t£, *W»»THt#K:#iaMt« 1 3 16W 

[0209] [mmoymme) *&m<Dmm-?\*, 

014Sffi^TKilt^. &43, mi 4 (A) te, 10 

014 (B) IJ014 (A) £A- 
A* T^)»fl.fc»fSST^-5. ^8TSSntl4 0 1 

\-iv-xmmmmm. 1402 lianas, 1 4 0 3 «y 

-bMmm®&-i:&2>. 1 4 0 4 tt&itS«, 1 

4 0 5 te v— ;MfflT:& 0 . 1 4 0 5 tiint 

[0210] 1408 \*v—xmmm®s& 140 
1 hmmmm^ 1403 tcA^^n-sm^^e 

(7l/*->y;l'7 r, J>M)-*yh) 1 409A^tr 20 

C Lfr07K$*lTHfr^a*. d©F P CtCteT/'J > hgH 
(PWB) *^0f*We»tXT^Tt>^^. #95*ffl 

ni: f p c *> u < ii p wb *m o m-t <z> titzvtm& 

[0211] &\z. mmmmiz-D^xm i 4 (b) *m 
^xwlwtz. Usui 0 ±.\z\3.m.m&&&.Tsmm%> 

tfMf&tttlT^Zibi. Cvltfl4. ^Iblsl&tLTV-X 

{missiiiibs 1401 tmm& 1402 *tssnxir»5. 30 

[0 2 12] V-XffiiJigStilUg&l 4 0 lten3^ 

MITFT1 4 1 3tpftWlTFTl 4 1 4 <t . 

[eJg&SrPfiE-rSTFTli. ^©CMOSIlK. PMO 

[0 2 13] Sfc. @3fg&l 4 0 214mSS*»IWfflTFT 
14 11 ii^CO K l"f Xctt&ftCttlftStt&g 1 ©1 40 
S141 2*^trtt^©®^lcj;0^$n-5. 

[0214] S/c. Jg 1 Wig 1412 (Dffimztel&m 

mi 4 i 3 3i^fiE^n> ms i coma 1 4 1 2±\z\tt®. 
itfsmmi 4 1 4»^j£$tis., $e,t, *flM:6ttJi 

1 4 1 4±lCli^2(DH® 1 4 1 6>5iJgfi£$n-5. 
lw«fc 0 . HI 1 OH® 14 12, Wt3Hfc-§r#»f 1414, 
R^2©1I1 4 1 6 ft* 1 4 18iSf 

[02153^2 <73ss 1416 li^a^tr^aosH^ 

tLTfcSSftU tti^SH^l 4 0 8*lfiLTFPC 1 50 
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409 \zm%m\z&wi-&i\T^z>. 

[0 2 16] S1S1 4 1 0 JilC^fig^nfc^Jtm 

f 1418 ^m±-n>tzlb\Z'>-)UM 1 4 0 5 \Z&0& 
lk*«l 4 0 4£&5D fcritS«14 0 
4 h&tttm^ 14 18 iOKBS^5a«T<5fe*lc«8&K 

4 0 5 ©rtffl«©£P B 1 1 4 0 7 

«KSnTl»*. £t*5. v— JPSU 1 4 0 5 t LT14X# 

0 514T^-5fc*lt*^e!3g5rS®b^U^-C*Sd 
<?:*«M*L^. £«=>Kl. £P«8 1 4 0 7 OAttlCtt*** 

[0 2 17] *Hffi<D^S8T?14«lbS« 1 4 0 4 

€:«fiE-r-5»«l4«hLT^7X*«^5^*«CD<tll, FR 
P (Fiberglass-Reinforced Plastics) , PVF (#U 

-S. £y£, 1 4 0 5 Srffl <^T**Ji:«« 1 4 0 4 

[0218] K±© i v tZ VTf£ftm=F&&ffl 1407 

ic^A-r-seiiiicjzo, mftmT&jMSfrtfe&tzmK 

-5. tot. M^tt©iiSl^3t^^#SC<b*iT$ 
-5. 

[0219] &*5. **jsro^©^EE«, mmwm 

[0220] immvmm 7 ] *^jao^igT«*^^ 
Kftmwzt?mistzm'£iz-?^T%iw?z>. wiw\z\i® 

1 5 0 15 ICiJtiT, 15 0 1 li^^XS 
«, 1 5 0 2 tt&Hfr&lfrftt&ttS* 1 ©mffi (l^ffi) 

X/1-y5"J >s/mz&r>m&i.TZ>. t£$>. 015T140 
0^^gtc*5^T14, 7^t^7tHU?7I©M 

[0 2 2 1] Xh^-f^iKl'gB^J^nfcmiwm 

a (i^ffi) 1502 t$zm-?2>ji?iz&&ttnfr*>tf.z> 

rt>? 1 5 0 31>W&L2tXZ>. n>2 1 5 0 314SI1 <D 
SI (^@) 1 5 0 2 iigLTjffiSlcSififcTjfSncjiJfifc 

to 2 2 2] ^(c, mmt^m 1 5 0 4*«$n 

•5. ftmit&MMl 5 0 44Mt5WiLTIl * 
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[0223] m^^t^tmrn^mm, m 

mmfc-smm 1 5 0 4«a*>^ 1 5 0 3t«snfci 
^mz&wznz. 

[0 2 2 4] ^tC. 1 5 0 4±C^2C9m 10 

S fl&ffi) 1 5 0 5tfmtfLZtiZ>. fti5Sg 2 <E>SS (|& 
IS) 1 5 0 5«. ^^^vx^^fflUT^SffitcJ:!?^ 

[0 2 2 5] &*5, **iS<DJgliT:ttTffi!lO^ 1 <D«® 
(»«) 1 5 0 2*i^ttO«ipf-C^fiE$nT^-5fc 
*6. mmit^mm 1 5 0 4T*5!£L£:7fc«±ffi'J©Sg2<D 

ma (mm) 150 s^etBstsn*. 

[0 2 2 6] ^fC. £fih*«l 5 0 7tL-T^7XlI 

[0 2 2 7] C 3 LTffl*Lfctt±*« 1 5 0 711 ^ 
^*ISEfl:«tI&a>££i: •£>>-— )V(& 1 5 0 8 \Z£ 09iDat) 
&i5. JUffl 1 5 0 8 Wf*g(ffl 1 5 0 6 teSggB 

2*1X^-5. £>t. ^l<D?g^$tl^p B 11 5 
0 6 ©tWcSKtA* U 9A{Cft3E£tl-£>©S#J£^:tt.5 21 
tt)W^)T^^. S^ICFPC 1 5 1 l£J&DtftfT/1 

[0 2 2 8] &:fe, #jyg£Dfl^«. £ffi«>Jgttl~& 30 

m) izmm?z>*v>un-<Dmf$.z&fiiiz$8.%.-£;fritTm 
[0229] [&m<DBm 8 ] R%*?£jBt>&R%£ 
i£ffiT-<D&mii\z&ti, mmfttfiz^. se^t. 

[0 2 3 0] #fgBj3i;: < fcOf£§3Lfcfg^B£/H^Tf£ 

*— tV*, >#^o . y-h^/t— y^- 

;w=i y-M.mm. m^miQm 

y^^tT^Xi/ (DVD) ^cDffiS«E(*:^S* 
U ^©■&£^L5^5Sgfi£ffix.;'cgB) tz.E 
*^tf^n-5. fffcl, i^i6>5rS];ft> SfiS^a^ 
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^m?f:#r^^7t^B^ffl^SC<i:*iJf £Lt^„ 
ne>«^8§ACD^#:^JSr0 1 6 ICt^T. 

[ o 2 3 i ] 0 1 6 (a) \tm*kmm-v& o , m# 2 0 

0 1 . ££HS-2 0 0 2. S*SB2 0 0 3. Xtf-#— 
2 0 0 4. M^itX-hl&^Z 0 0 5^£^rtr. 
£0f£ML;t#j!ftge£^<D^g&2 0 0 3 (CflH^Cl 

tt«kbf^is^ti-s. fg3te^£^rr*fg7fcgB«gf2 

[0 2 3 2] 016 (B) yt'r'J^yV^^ts^^-Q^ 
0. *#2 10 1, «*SB2 10 2. S&SB2 10 3. 
ilf£*- 2 10 4. K$imt£#— K2105. >"ryi? 
-2 1 0 63S£#tr. *f£WC«fcr>f£SgLfc5g5tgB£ 
t<DM^2 1 0 2{-fflUS^lttCj:r)^SgSn-5. 

[0 2 3 3] 016 (C) «y-h^/t-y^-jPn>fcr 
ol— ^Tf»0. ##2 2 0 1. g#2 2 0 2. S^g52 
2 0 3. H 2 2 0 4 . h 2 2 0 

5. #4 >r $7.2 2 0 6^Sr^tr» #f£9Jl;: 

J:0f^SLfc^^H^^<D^gP2 2 0 3ICfflHSd 

[0 2 3 4] 016 (D) te^A-f JUzi T-$> 

0. *f 2 3 0 1, *^SE2 3 0 2. X-fyf2 30 
3, Iff+-2 3 0 4. MW-h2 3 0 5^ 
£r. *5&mtZ& Df^KLfe^^fiSr^<DS*gB2 3 0 
2 Kffl i» -5 C £ \z J; 0 f£ §2 £ n -5 . 

[o 2 3 5] 01 6 (e) mzmm&*:ffiz.rcMmm<D 

lH^^il (*»:WtC«DVDf|^^B) T*0. * 

*2 4 0 1 . 2 4 0 2. ^^g^A 2 4 0 3. 

B 2 4 0 4, (DVDli) g^&*.gg2 4 0 

5. Sf*-2 4 0 6. Xbf— *-SR2 4 0 71?^^ 
tr. ^*gCA2 4 0 3te££UTB&1f$8£S*L. ^ 
*g?B 2 4 0 4«3EtLT^1fffi^^T-5^. 
WlCJ:0^SL^7tfeB*cne.^g?A. B2 4 0 

3. 2 4 0 4lzm^2>Z\£\Z&0ftmt<*lZ>* ft*5, IB 

fit ^. fcBi«t^SB «c y- AfiS^TS f 

[0 2 3 6] 016 (F) f*z/-y;m?-<X7 r U-'f 

1 . ^7*852 5 0 2. T— ASB2 5 0 3 &StS. 
lC«fc0fPSL.fc^7tSBS-^<Og*g6 2 5 0 2ICJHH-5 

[0 2 3 7] 016 (G) tetfr**) 0. *W 

2 6 0 1, 6 0 2. M^2 6 0 3. 

— K2 6 0 4. U=&3>§1IS82 6 0 5. §&§E2 6 0 

6. A^r'J-2 6 0 7, ^^A*SE2 6 0 8. SfP+ 
-2 6 0 9. &BSSB2 6 1 0^^-^t;. *^»C<fcOf^ 
®l^/t^7t^B^^(D^^gC2 6 0 2 irfflt^dtfCfc 
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[02383 ^^-esi6 <h) \$mmms-c&o. # 

#2 7 0 1. I#2 7 0 2, S7KSB2 7 0 3, ^PXtt 
gB2 7 0 4, ^^tii^jgE2 7 0 5. 2 7 0 6. 

K 2 7 0 7 . 7 >^ 2 7.0 8 ^£-&tr. 

*^^{c«kof^»Lfc^se* j e©*^sc2 7 o 3ic 

@*^> £#I;L5 d t*iT# 5. 
[0 2 3 9] 7**5. ^#WlcW$Wft©§g3W«ti<i6K 

CO 2 4 0] £fc. .blB^mflrtt-f >^-^*y h-t»C 

at v (y-r/uynf) ft£4>fraB«i9ak&9i;T 

[0 2 4 1] %^gg«^3tbTt^g?»/&im* 
[0 2 4 2] £(±Ofl|R:« #36H»Cj;9f£«SftfcfB* 

<$>z>ftm<Dmf5.®mizmm-rz>£\£&-*jmT'$>z>. m 

ft. **JSOJgSi©SgHg*tt*Jg<!D^II 1 ~*JgCD^ 
Si7.*^ifi-rs::ttJ:Df^«$tifcffi3tSe*flH,>S 
£££ J: 9 tit-CSS. 30 

[0 2 4 3] 

[is^oa^] *»9m4. mmtsmm<D-mz v-r 

n-6tl©LUMOqitt©4>KfCfi[S-r-5 1*2— 
<hti«-e#-5(D-e. TFT**t47J'f^^VhU^ 

-5.. 40 

[0244] £<=>ic. Wift^«ili;t$n5^ii 

feHT*^UT©^^lC<tO^USX^;|/^-ti<. M 



LT%^ ; pti<fB3tr*<0*85<C:iti*T#. WW* 
<D 1ST * 86 < Z\ t **T * -5 . 
tBB<Z>ffi#&K9J] 

[01] *52^©5S3t^g05B^*jg*|«l8-r-5 
0. 

[02] ±*ffll*S©«ftgB<D3B^*Sii£iS9§-r 

[0 3] ±£t&l*g®B*£B4>*?«li&&H9fr 
■50. 

[04] ±#UJ*£®%%SB<Z>*?«lifi&Kipi-r 
50. 

[0 5] ±*W«tao«3t*«©*^«|j6*-RiHr 
50. 

[0 6] T£UI*209B%SK4)*?«tiieK91T 
50. 

[07] T*mi*3!<D56^B©s?^«9ig*mw-r 

50. 

[0 8] *5§^©S§3t^a©f^S!l§*ltiW-r5 

0. 

[0 9] #fi§BB©Sg3te&g©f£§3lg£tttip3:r-5 

0. 

[010] *58W©»**«©ffttIS*KWr* 

0. 

[011] *«W©5E3t^ffi©f^S!xa*Si^-r5 

0. 

[012] *5g^<DSS3tS@©^«it*Si^5 

0. 

[013] *^JCfflV»5Clt©T€r5EIgS«*K*Si 
9TT50. 

[014] *ft«0X%M®x?tt&£R9r9-s 
0. 

[015] /■?5/v'^hu^xs<D^3t^a*stt^-r 

50. 

[016] flH&jR-TB. 

10 2HS 

I 0 3WM^«!lI 
10 4HS 

i i iiEK®m.m 

I I 2&ytm 

1 1 3#»B 

1 1 4 tfeii 
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